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(54) Conveyor assembly for a unit for applying opening devices to sealed packages 



(57) There is described a conveyor assembly (1 ) for 
a unit (10) for applying opening devices (2) to sealed 
packages (3) of pourable food products and at piercea- 
ble portions (11 ) of the packages (3). The conveyor as- 
sembly (1) has a number of supporting and conveying 
devices (1 6) for feeding respective packages (3) along 
a transfer path (P). and each having a frame (35. 60. 



86) movable along the transfer path (P). and supporting 
means (61 , 85) supporting a respective package (3) and 
fitted to the frame (35. 60. 86) so as to move in a first 
and a second direction (X. Y) perpendicular to each oth- 
er, and so enable the position of the package (3) to be 
adjusted prior to application of the respective opening 
device (2). 



< 

CO 

to 

In 

CL 
UJ 




Printed by Jouve. 75001 PARIS (FR) 



(Cont. next page) 




2 



1 



EP 1 215 143 A1 



2 



Description 

[0001] The present invention relates to an improved 
conveyor assembly for a unit for applying opening de- 
vices to sealed packages of pourable food products. ^ 
[0002] As is known, many pourable food products, 
such as fruit juice, UHT (ultra-high-temperature proc- 
essed) milk. wine, tomato sauce, etc.. are sold in pack- 
ages made of sterilized packaging material. 
[0003] A typical example of such a package Is the par- io 
allelepiped-shaped package for liquid or pourable food 
products known as Tetra Brik Aseptic (registered trade- 
mark), which is formed by folding and sealing a web of 
laminated packaging material. The packaging material 
has a multilayer structure comprising a layer of fibrous ^5 
material, e.g. paper, covered on both sides with layers 
of heat-seal plastic material, e.g. polyethylene, and, in 
the case of aseptic packages for long-storage products, 
such as UHT milk, also comprises a layer of oxygen- 
barrier material defined, for example, by an aluminium 20 
film, which is superimposed on a layer of heat-seal plas- 
tic material and is in turn covered with another layer of 
heat-seal plastic material eventually defining the inner 
face of the package contacting the food product. 
[0004] As is known, such packages are made on fully 
automatic packaging machines, on which a continuous 
tube is formed from the web-fed packaging material; the 
web of packaging material is sterilized on the packaging 
machine itself, e.g. by applying a chemical sterilizing 
agent, such as a hydrogen peroxide solution, which, af- 
ter sterilization, is removed, e.g. vaporized by heating, 
from the surfaces of the packaging material; and the 
web of packaging material so sterilized is maintained in 
a closed sterile environment, and is folded and sealed 
longitudinally to form a vertical tube. 
[0005] The tube is filled with the sterilized or sterile- 
processed food product, and is sealed and cut at equally 
spaced cross sections to form pillow packs, which are 
then folded mechanically to form the finished, e.g. sub- 
stantially parallelepiped-shaped, packages. 
[0006] Alternatively, the packaging material may be 
cut into blanks, which are formed into packages on form- 
ing spindles, and the resulting packages are filled with 
the food product and sealed. One example of such a 
package is the so-called "gable-top" package commonly 
known by the trade name Tetra Rex (registered trade- 
mark). 

[0007] The above packages are normally fitted with 
reclosable opening devices to protect the content of the 
packages against external agents, and to permit con- 
sumption of the food product. 

[0008] The most commonly used opening devices 
comprise a frame defining an opening and fitted about 
a pierceable or removable portion of the top wall of the 
package; and a cap hinged or screwed to the frame and 
which can be removed to open the package. Other, e. 
g. stidable, opening devices are also known to be used. 
[0009] The pierceable portion of the package may be 



defined, for example, by a so-called "prelaminated" 
hole, i.e. a hole formed in the fibrous layer of the pack- 
aging material before the fibrous layer is joined to the 
barrier layer, which thus closes the hole to ensure her- 
metic, aseptic sealing, while at the same time being eas- 
ily pierced. 

[001 0] In the case of aseptic packaging machines, the 
opening devices described are normally fitted continu- 
ously straight on to the formed packages. 
[001 1 ] Known units for applying opening devices sub- 
stantially comprise a conveyor, e.g. a belt or chain con- 
veyor, having a number of push members for feeding 
the packages successively along a normally straight 
transfer path; first heating means for locally heating the 
packages at the pierceable portions; second heating 
means for heating the opening devices; and actuating 
means activated selectively along the transfer path to 
apply the heated opening devices to the hot pierceable 
portions of the respective packages. 
[0012] While providing for satisfactory application of 
the opening devices to the respective packages, known 
units still leave room for further improvement. In partic- 
ular a demand exists in the industry for some way of 
ensuring the packages are positioned correctly on the 
conveyor, and so ensuring the opening devices are cen- 
tered properly with respect to the pierceable portions of 
the packages. 

[0013] Applying the opening device in the wrong po- 
sition may result in various problems, such as poor ad- 
hesion to the package and malfunctioning of the open- 
ing device itself, which in tum may result in difficulty in 
opening the package, product leakage, or splashing 
when the product is poured out. 
[0014] It is an object of the present invention to pro- 
vide a conveyor assembly for a unit for applying opening 
devices to sealed packages of pourable food products, 
designed to provide a straightforward, low-cost solution 
to the aforementioned drawbacks. 
[0015] According to the present invention, there is 
provided a conveyor assembly for a unit for applying 
opening devices to sealed packages of pourable food 
products and at pierceable portions of the packages, 
said conveyor assembly being characterized by com- 
prising a number of supporting and conveying devices 
for feeding respective said packages along a transfer 
path; each said supporting and conveying device com- 
prising a frame movable along said transfer path; and 
supporting means supporting a respective said package 
and fitted to said frame so as to move in a first and a 
second direction perpendicular to each other, and so en- 
able the position of the package to be adjusted prior to 
application of the respective said opening device. 
[0016] A preferred, non-limiting embodiment of the 
present invention will be described by way of example 
with reference to the accompanying drawings, in which: 

Figure 1 shows a top plan view, with parts removed 
for clarity, of a conveyor assembly, in accordance 
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with the present invention, for a unit for applying 
opening devices to sealed packages of pourable 
food products; 

Figure 2 shows a larger-scale view in perspective 
of a device for supporting and conveying a respec- 
tive package in accordance with the present inven- 
tion and forming part of the Figure 1 conveyor as- 
sembly; 

Figure 3 shows a top plan view, with parts removed 
for clarity, of a detail of the Figure 2 supporting and 
conveying device; 

Figure 4 shows a section along line IV-IV in Figure 

3; 

Figure 5 shows a section along line V-V in Figure 3; 
Figure 6 shows a larger-scale top plan view of a de- 
tail of the Figure 1 conveyor assembly. 

[0017] Number 1 in Figure 1 indicates as a whole a 
conveyor assembly for a unit 1 0 for applying reclosable, 
e.g. screw or hinged, opening devices 2 to respective 
sealed, aseptic, parallelepiped-shaped packages 3 of a 
pourable food product such as pasteurized or UHT milk, 
fruit juice, wine, etc. 

[0018] Unit 10 may be incorporated in a packaging 
machine (not shown) for continuously producing pack- 
ages 3 from a tube of packaging material (not shown). 
[0019] The tube is formed in known manner upstream' 
from unit 10 by longitudinally folding and sealing a 
known web (not shown) of heat-seal sheet material, 
which is defined by a layer of fibrous material, e.g. paper, 
covered, on the side eventually forming the outside of 
packages 3, with a layer of thermoplastic material, e.g. 
polyethylene, and, on the side eventually contacting the 
food product, with a layer of thermoplastic material and 
a layer of barrier material, e.g. an aluminium sheet, in 
turn covered with thermoplastic material. 
[0020] The tube of packaging material is then filled 
with the food product for packaging, and is sealed and 
cut at equally spaced cross sections to form pillow 
packs; the pillow packs are then subjected to a series 
of mechanical folding operations to form respective par- 
allelepiped-shaped packages 3. which are then fed suc- 
cessively to unit 10 to apply, e.g. heat seal, respective 
opening devices 2. 

[0021] Each package 3 is defined by a top wall 4 for 
receiving respective opening device 2; by an opposite 
bottom wall (not shown in the accompanying drawings); 
by a front and rear wall 6, 7; and by two opposite lateral 
walls 8, 9. 

[0022] On top wall 4 and adjacent to front wall 6, each 
package 3 has a circular pierceable portion 11 , to which 
a respective opening device 2 is eventually applied by 
unit 1 0, and which is at least partly detachable from top 
wall 4 using opening device 2 in known manner. 
[0023] In the example shown, pierceable portion 1 1 of 
packages 3 is defmed by a so-called "preiaminated" 
hole. i.e. a hole formed in the fibrous layer of the pack- 
aging material before the fibrous layer is joined to the 



barrier layer, which thus closes the hole to ensure her- 
metic, aseptic sealing, while at the same time being eas- 
ily pierced. 

[0024] Alternatively, opening devices 2 may advanta- 
5 geously be applied by unit 10 to packages other than 
the type described above, e.g. nonaseptic packages of 
pourable food products such as pasteurized milk, the 
packaging material of which is defined by a layer of fi- 
brous material covered on both sides with layers of heat- 
to seal plastic material and having, on a top wall of the 
package, a pierceable portion defined by a preferential 
tear line normally defined by a succession of perfora- 
tions. 

[0025] Conveyor assembly 1 comprises a rotary con- 
^5 veyor 12 for feeding packages 3 successively from a 
supply station 13 to an output station 14 along a curved 
transfer path P. of axis A, along a portion of which, open- 
ing devices 2 are heat sealed continuously over pierce- 
able portions 11 of respective packages 3 in known 
20 manner not described by not forming part of the present 
invention. 

[0026] Rotary conveyor 12 substantially comprises a 
cylindrical, annular rotary table 15 of axis A; and a 
number of identical supporting and conveying devices 

25 16 for supporting and conveying packages 3. and which 
are fixed to and project from a radially outer surtace of 
table 1 5. and are equally spaced angulariy about axis A. 
[0027] As table 15 rotates about axis A. supporting 
and conveying devices 16 are fed along a circular path 

30 C coincident, between supply and output stations 13 
and 14. with transfer path P of packages 3. 
[0028] Supply station 13 comprises an elongated 
straight guide surface 1 8 defining an extension of a belt 
conveyor (not shown) for supplying packages 3, and ex- 

35 tending on one side of rotary conveyor 1 2, substantially 
tangent to path P; and an actuating device 21 for push- 
ing packages 3 in a predetermined sequence along 
guide surface 18. 

[0029] More specifically, guide surtace 18 defines a 

40 feed path Q, along which packages 3 are fed. and which 
extends tangent to and in the same direction as path P 
at the point of tangency. Packages 3 are fed to rotary 
conveyor 12 in a vertical position (Figure 1), i.e. with 
pierceable portion 11, to which respective opening de- 

45 vice 2 is eventually applied, facing upwards. 

[0030] Actuating device 21 is located on the opposite 
side of guide surface 18 to the side facing rotary con- 
veyor 12, and comprises a conveyor belt 22, which is 
looped about two pulleys (only one shown partly in Fig- 

50 ure 1 ) having respective axes perpendicular to guide 
surtace 18. and supports externally a number of sub- 
stantially L-shaped paddles 23 equally spaced along 
belt 22 and each of which pushes the upstream lateral 
wall 8 of a respective package 3 to feed the package 

55 along path Q to rotary conveyor 12, 

[0031] Output station 14 comprises an endless, flat, 
horizontal conveyor belt 25 (shown only partly in Figure 
1 ), a curved portion of whteh is substantially externally 
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tangent to rotary conveyor 12, and is supplied by rotary 
conveyor 12 with packages 3 complete with respective 
opening devices 2. 

[0032] In the example shown, supply station 13 and 
output station 14 are spaced from 180'* to 270" apart 
with respect to axis A and in the rotation direction of table 
15. 

[0033] On leaving rotary conveyor 1 2, packages 3 are 
guided by two parallel lateral rails 27. 28 defining re- 
spective slideways for the front and rear walls 6, 7 of 
packages 3. Together with conveyor belt 25. rails 27 and 
28 define an output path R of packages 3. tangent to 
and in the same direction as path P at the point of tan- 
gen cy. 

[0034] More specifically, rails 27, 28 are defined by 
elongated sections extending along part of the opposite 
sides of conveyor belt 25 and having respective straight 
end portions 27a, 28a projecting tangentially from con- 
veyor belt 25 towards rotary conveyor 12 to guide pack- 
ages 3 out of respective supporting and conveying de- 
vices 16. More specifically, end portion 28a of the out- 
ermost rail 28, with reference to conveyor belt 25, ex- 
tends through the supporting and conveying devices 16 
traveling through output station 14, so as to assist with- 
drawal of respective packages 3 from rotary conveyor 
12. 

[0035] With reference to Figures 1 and 2, each sup- 
porting and conveying device 16 comprises an L- 
shaped main structure 30 fixed to the radially outer sur- 
face of table 15 and defining a support for the bottom 
wall and rear wall 7 of a respective vertically positioned 
package 3; two lateral retaining members 31 , 32 carried 
movably by main structure 30 and cooperating respec- 
tively, with reference to path P, with the up- and down- 
stream lateral walls 8. 9 of package 3; and two cylindrical 
helical return springs 33, 34 interposed between main 
structure 30 and respective retaining members 31, 32, 
and acting on retaining members 31, 32 to keep them 
in a closed position gripping respective package 3 on 
main structure 30. 

[0036] More specifically, main structure 30 comprises 
an upright or vertical plate 35 fixed integrally to the ra- 
dially outer surface of table 1 5 and for receiving rear wall 
7 of a respective package 3; and a horizontal, substan- 
tially flat rectangular base 36 projecting perpendicularly 
from upright 35, defining a support for the bottom wall 
of package 3. and extending coplanarwith guide surface 
1 8 and conveyor belt 25. 

[0037] Retaining members 31 . 32 of each supporting 
and conveying device 16 are hinged about respective 
pins along respective opposite vertical sides of upright 
35, and are maintained by springs 33. 34 in a position 
substantially perpendicular to upright 35. 
[0038] Each retaining member 31 , 32 is substantially 
C-shaped and comprises a prismatic vertical bar portion 
41 through which the respective hinge pin extends lon- 
gitudinally; and two anms 42, 43 projecting perpendicu- 
lariy from the top and bottom end respectively of bar por- 



tion 41. and which cooperate with a relative lateral wall 
8, 9 of the package 3 carried on main structure 30. At 
output station 14, the gap between arms 42, 43 of each 
retaining member 31, 32 is penetrated, as table 15 ro- 

5 tates. by end portion 28a of rail 28. 

[0039] More specifically, each supporting and con- 
veying device 1 6 also comprises a number of supporting 
plates 45 (shown only partly in Figure 2) made of plastic 
material, fixed to each arm 42, 43 of retaining members 

10 31 , 32 and close to the top and bottom edges of upright 
35, and which provide for cushioning and safeguarding 
respective package 3 against damage by sharp metal 
edges. 

[0040] Springs 33. 34 of each supporting and convey- 
15 ing device 16 extend obliquely and diverge between an 
intermediate portion of upright 35 and respective retain- 
ing members 31 . 32. More specifically, springs 33, 34 
extend from one side of the hinge pins of respective re- 
taining members 31 , 32, and each have one end portion 
20 fixed to a top edge of upright 35, and an opposite end 
portion fixed to a top edge of arm 42 of respective re- 
taining member 31. 32. 

[0041] Each supporting and conveying device 1 6 also 
comprises two cam followers 50, 51 carried integrally by 
25 respective retaining members 31 , 32, and which, as ta- 
ble 1 5 rotates, roll along respective fixed cams 52. 53 
housed inside the cavity defined by table 15. and ex- 
tending parallel to path C. close to output and supply 
stations 14 and 13 respectively. 
30 [0042] The interaction of each cam 52. 53 and cam 
follower 50, 51 of respective retaining member 31 , 32 
provides - in a manner not described in detail, by not 
forming the object of the present invention - for rotating 
retaining member 31 . 32, about the respective hinge pin 

35 and in opposition to respective spring 33. 34. Into an 
open position away from the other retaining member 32. 
31 and permitting transfer of a package 3 from guide 
surface 1 8 to main structure 30, or from rotary conveyor 
1 2 to conveyor belt 25. 

40 [0043] By virtue of each spring 33. 34 extending ob- 
liquely between relative upright 35 and respective re- 
taining member 31 , 32. and from one side of the hinge 
pin of respective retaining member 31 . 22, the load re- 
quired to overcome the reaction of spring 33, 34 de- 

45 creases gradually as retaining member 31 , 32 is rotated 
into the open position. That is. as arms 42, 43 of retain- 
ing member 31 . 32 move gradually into line with the axis 
of respective spring 33. 34. the reaction force compo- 
nent of the spring in the opposite direction to that in 

50 which arms 42, 43 are moved tends to decrease grad- 
ually from a maximum value corresponding to the closed 
position of retaining member 31 , 32. 
[0044] Each cam follower 50. 51 is defined by a roller 
fitted idly to the free end of a respective L-shaped brack- 

55 et 58, 59 fitted integrally to. at the opposite end. and 
projecting from bar portion 41 of respective retaining 
member 31 , 32. Brackets 58, 59 of each supporting and 
conveying device 16 extend from the bar portions of re- 
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spective retaining members 31, 32 In opposite direc- 
tions to arms 42. 43 and in vertically offset positions, so 
tliat respective cam followers 50, 51 operate in different 
planes. In the example shown, cam followers 50 integral 
with retaining members 31 are located lower down than 
cam followers 51 . 

[0045] An important aspect of the present invention 
(Figures 2 to 5) lies in base 36 of each supporting and 
conveying device 16 substantially comprising a sub- 
stantially rectangular bottom plate 60 fixed by one edge 
to, and projecting from, table 1 5; and a substantially rec- 
tangular top plate 61 supporting a respective package 
3 and fitted to plate 60 so as to move in two perpendic- 
ular directions X, Y coplanar with plate 61 to enable the 
position of package 3 to be adjusted prior to application 
of respective opening device 2. More specifically, direc- 
tion X is tangential with respect to path P, and direction 
Y radial with respect to path P. 

[0046] Plate 61 comprises three through slots 62, 63, 
64 arranged substantially in a T-shaped configuration, 
and of which one (62) is elongated in direction Y, and 
the other two (63. 64) are elongated and aligned with 
each other in direction X (Figure 3). 
[0047] Slot 62 is engaged in sliding manner by a sub- 
stantially parallelepiped-shaped plate 65 defining the 
output member of an actuating assembly 66 for moving 
plate 61 in the X direction; and slots 63, 64 are engaged 
in sliding manner by respective plates 67, 68 identical 
with plate 65 and defining the output members of an ac- 
tuating assembly 69 for moving plate 61 in the Y direc- 
tion. 

[0048] When plate 65 moves in direction X. plate 61 
moves In the same direction and slots 63, 64 slide ac- 
cordingly with respect to respective plates 67. 68; and 
similarly, when plates 67, 68 move in direction Y, plate 
61 moves in the same direction and slot 62 slides ac- 
cordingly with respect to plate 65. 
[0049] Plates 65, 67, 68 engaging respective slots 62, 
63, 64 together define a constraint so governing actuat- 
ing assemblies 66. 69 and plate 61 as to prevent any 
angular displacement of plate 61 in its plane. 
[0050] Actuating assemblies 66, 69 are supported by 
plate 60 and are activated by respective cam followers 
70, 71 projecting from the underside of plate 60 and co- 
operating with an adjustable cam device 72 (shown in 
Figure 1 and described in detail below) located along 
path P, downstream from supply station 13 and up- 
stream from the portion of path P along which opening 
devices 2 are applied to respective packages 3. 
[0051] With reference to Figures 3 to 5, actuating as- 
sembly 66 comprises a cylindrical gear 73, which is 
housed inside a vertical through seat 74 in plate 60 hav- 
ing an axis D perpendicular to directions X and Y, is con- 
nected in rotary and axially-fixed manner to plate 60, 
supports plate 65 eccentrically on one face surface, and 
is connected angularly to cam follower 70. 
[0052] More specifically, gear 73 engages an end 
opening of seat 74 facing plate 61 , and is fitted to a top 



end portion of a supporting shaft 75 housed in rotary 
and axially-fixed manner through seat 74. Cam follower 
70 is defined by a roller having an axis parallel to axis 
D and fitted idly to a free end of an arm 76, the opposite 
5 end of which is fitted to a bottom end portion of shaft 75 
projecting from plate 60. 

[0053] Similariy, actuating assembly 69 comprises 
two cylindrical, externally-meshing gears 77, 78, which 
are housed in respective vertical through seats 79, 80 

10 in plate 60 having respective axes E, F parallel to axis 
D, are connected in rotary and axially-fixed manner to 
plate 60, and support respective plates 67. 68 eccentri- 
cally on respective face surfaces. Gear 77 is also con- 
nected angulariy to cam follower 71 . 

15 [0054] More specifically, each gear 77, 78 engages 
an end opening of respective seat 79. 80 facing plate 
61 , and is fitted to a top end portion of a respective sup- 
porting shaft 81 . 82 housed In rotary and axially-fixed 
manner through seat 79, 80. Cam follower 71 is defined 

20 by a roller having an axis parallel to axes D, E and F, 
and fitted idly to a free end of an arm 83, the opposite 
end of which is fitted to a bottom end portion of shaft 81 
projecting from plate 60. 

[0055] Cam followers 70. 71 extend in respective par- 

25 allel planes. 

[0056] As shown cleariy in Figures 3 to 5. base 36 also 
comprises a substantially rectangular cover 85 fixed to 
plate 61 and for directly receiving packages 3; and an 
intermediate or spacer plate 86 interposed between 

30 plates 60 and 61 . fixed to plate 60, and defining a central 
contoured opening 87 engaged by respective portions 
of gears 73. 77. 78 projecting from the topside of plate 
60. 

[0057] Plates 60. 61 and 86 are packed tightly togeth- 
35 er by two clamping members 88 acting in opposition to 
respective series of Belleville washers 89 stacked co- 
axially and compressed between clamping members 88 
and plate 60. 

[0058] By creating a predetermined amount of sliding 
^ friction between plates 61 and 86. the load generated 
by washers 89 ensures stable positioning of plate 61 fol- 
lowing the movements imparted by actuating assem- 
blies 66. 69. 

[0059] Clamping members 88 are fitted, with a certain 
45 amount of lateral clearance, through respective square 
slots 90 formed in plate 61, and the boundary edges of 
which define respective stops for plate 61 in directions 
X and Y. 

[0060] With reference to Figure 1 . cam device 72 sub- 
50 stantially comprises a first and second cam 91, 92 po- 
sitioned facing table 1 5 and cooperating with respective 
cam followers 70, 71 ; and a first and second servomotor 
93, 94 for moving respective cams 91 , 92 Independently 
of each other and parallel to a direction Q substantially 
55 radial with respect to path P. 

[0061] More specifically, cams 91 . 92 are mounted to 
slide along respective fixed guides 95, 96 extending par- 
allel to direction G. In the example shown, cam 91 is 
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located closer to table 15 than cam 92. 

[0062] Each servomotor 93, 94 has an output member 

97. 98 - in the example shown, a rod - rotating about a 

respective axis parallel to direction G, and having a 
threaded portion connected to a nut screw 99, 100 fixed 
to respective cam 91. 92. 

[0063] On the opposite side to table 15, cams 91 , 92 
are defined by respective curved work edges 101 coop- 
erating with respective cam followers 70, 71 , extending 
substantially parallel to each other, and increasing grad- 
ually in radius in the rotation direction of table 15, i.e. in 
the traveling direction of supporting and conveying de- 
vices 16. Cams 91, 92 also extend in parallel planes. 
[0064] Servomotors 93, 94 are controlled by an elec- 
tronic central control unit 102 as a function of a position 
signal S. which is generated by a detecting device 103, 
e.g. a television camera, located along path P down- 
stream from supply station 1 3 and upstream from cam 
device 72, and indicates the position of pierceable por- 
tion 11 of each package 3 on relative supporting and 
conveying device 16. More specifically, performing a se- 
ries of operations not described by not forming part of 
the present invention, detecting device 103 determines 
the position of pierceable portion 11 of each package 3 
with respect to optically detectable reference marks 1 04 
on the top edge of upright 35 of relative supporting and 
conveying device 16. 

[0065] Interacting with respective cam 91 , 92, the lo- 
cation of which in direction G is controlled by relative 
servomotor 93. 94 as a function of position signal S, 
each cam follower 70. 71 is movable from a predeter- 
mined adjustment-start position to a corrected position 
within an adjustment-end-position range I defined by 
two extreme positions corresponding to minimum and 
maximum displacement of cam follower 70, 71 with re- 
spect to the adjustment-start position. 
[0066] With reference to Figures 1 and 6, conveyor 
assembly 1 also comprises a reset cam device 1 05 fac- 
ing table 15 close to output station 14. and comprising 
a first and second cam 106. 107 acting on respective 
cam followers 70, 71 in the opposite direction to cams 
91, 92 to move cam followers 70, 71 into the respective 
adjustment-start positions outside the respective adjust- 
ment-end position ranges I. and so ensure cam follow- 
ers 70. 71 contact respective cams 91 , 92 at each cycle, 
regardless of the position of cams 91 , 92 in direction G. 
[0067] More specifically cams 106, 107 are mounted 
to slide along respective guides 108. 109 In a substan- 
tially radial direction L with respect to path P, and are 
loaded in direction L towards table 15 by respective 
springs 110. 111 shown schematically in Figures 1 and 
6. In the example shown, cam 1 06 is located ahead of 
cam 107 in direction L. 

[0068] More specifically, cams 1 06, 1 07 extend in par- 
allel planes and are defined, towards table 15. by re- 
spective curved work edges 112 cooperating with re- 
spective cam followers 70, 71, extending substantially 
parallel to each other, and decreasing gradually in radi- 



us with respect to axis A in the rotation direction of table 
15. i.e. In the traveling direction of supporting and con- 
veying devices 16. 

[0069] Each spring 110. 111 extends between a re- 

5 spective fixed stop 11 3. 114 and the edge of respective 
cam 106, 107 opposite work edge 112. and is of such a 
stiffness as to only flex under compression at a down- 
stream end portion of work edge 112 where respective 
cam follower 70. 71 is detached. This is due to the work 

10 edge 112 of each cam 106, 107 being so designed as 
to move respective cam follower 70. 71 into a theoretical 
position beyond the relative adjustment-start position 
and made inaccessible by the size of slots 90 engaging 
clamping members 88. 

15 [0070] As such, the wori( edges 112of cams 106, 107 
need not be particulariy accurate and may therefore be 
made relatively cheaply. Moreover, any wear of work 
edges 112 of cams 106, 107. due to continual engage- 
ment by cam followers 70, 71 , in no way impairs the abil- 

20 ity of reset device 105 to reset cam followers 70. 71 to 
the respective adjustment-start positions. 
[0071] Operation of conveyor assembly 1 and unit 10 
will be described with reference to one package 3, and 
as of an initial condition in which package 3 is located 

25 at the downstream end of guide surface 18 pending 
transfer to the adjacent supporting and conveying de- 
vice 16. 

[0072] More specifically, package 3 is fed along guide 
surface 18 in a vertical position, i.e. with pierceable por- 

30 tion 11 facing upwards, and is pushed by a respective 
paddle 23 of actuating device 21 on to cover 85 of base 
36 of the adjacent supporting and conveying device 1 6. 
At this stage, transfer of package 3 on to supporting and 
conveying device 16 is assisted by the downstream re- 

35 taining member 32, in the direction of path P. being 
maintained in the open position by cam follower 51 of 
the retaining member interacting with cam 53. 
[0073] Once package 3 is positioned with rear wall 7 
resting against upright 35 of supporting and conveying 

40 device 1 6 with the Interposition of supporting plates 45. 
retaining member 32 is moved back into the closed po- 
sition by cam follower 51 gradually disengaging cam 53 
and by the pull exerted by respective spring 34. 
[0074] Further rotation of table 15 feeds supporting 

45 and conveying device 1 6 past television camera detect- 
ing device 103, which determines the position of pierce- 
able portion 11 of package 3 on device 16 with respect 
to the reference marks 104 on the top edge of upright 
35. and generates a corresponding position signal S. 

50 [0075] On the basis of position signal S. central con- 
trol unit 102 commands servomotors 93. 94 to move re- 
spective cams 91 . 92 parallel to direction G and into re- 
spective corrected work positions. 
[0076] As supporting and conveying device 1 6 travels 

55 past cam device 72, the roller of each cam follower 70, 
71 rolls along the work edge 101 of respective cam 91 . 
92 and is moved from the adjustment-start position - the 
position the roller was in on engaging cam 91 , 92 - into 
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a final corrected position. 

[0077] The position correction of cam follower 70 ac- 
cordingly rotates shaft 75 and respective gear 73 about 
axis D, so that plate 65, fixed eccentrically to gear 73, 
travels along a curved trajectory of axis D, the X-direc- 
tion connponent of which moves plate 61 in the same 
direction and accordingly slides slots 63, 64 with respect 
to plates 67. 68, while the Y-direction component slides 
plate 65 along respective slot 62 and is not transmitted 
to plate 61 . 

[0078] In exactly the same way. the position correc- 
tion of cam follower 71 accordingly rotates shaft 81 and 
respective gear 77 about axis E, and, by virtue of gears 
77 and 78 meshing with each other, accordingly rotates 
gear 78 and respective shaft 82 about axis F in the op- 
posite direction, so that plates 67, 68, fixed eccentrically 
to respective gears 77. 78. travel along respective 
curved trajectories of respective axes E and F, the Y- 
direction components of which move plate 61 in the 
same direction and accordingly slides slot 62 with re- 
spect to plate 65, while the X-direction components slide 
plates 67, 68 in opposite directions along respective 
slots 63, 64 and are not transmitted to plate 61 . 
[0079] At this stage, the overall displacement of plate 
61 in the X and Y directions so positions package 3 as 
to ensure opening device 2 is applied centrally to pierce- 
able portion 11. 

[0080] Opening device 2 is heat sealed to top wall 4 
of package 3 along the portion of path P immediately 
downstream from cam device 72; in the course of which, 
package 3 is damped by retaining members 31 , 32 in a 
stable position on main structure 30 of supporting and 
conveying device 16. 

[0081] Once the heat-seal operation is completed, 
further rotation of table 15 causes cam followers 70, 71 
to interact with respective cams 1 06, 1 07 of reset device 
105, by which they are moved back, as stated, into the 
respective adjustment-start positions outside the re- 
spective ranges I of positions assumable by cam follow- 
ers 70, 71 interacting with cam device 72. so that en- 
gagement of cams 91. 92 by respective cam followers 
70, 71 at the next cycle is ensured, regardless of the 
position of cams 91 . 92 in direction G. 
[0082] At this point, as supporting and conveying de- 
vice 16 is fed along path P, cam follower 50 of retaining 
member 31 interacts with cam 52 to rotate retaining 
member 31 about the respective hinge pin into the open 
position. 

[0083] At this stage, as table 1 5 rotates about axis A, 
end portion 28a of rail 28 is inserted between arms 42. 
43 first of retaining member 32 and then of retaining 
member 31 , and is interposed between upright 35 and 
rear wall 7 of package 3 to guide the package off rotary 
conveyor 12 and on to conveyor belt 25. 
[0084] At this stage, the base 36 of supporting and 
conveying device 1 6 is substantially externally tangent 
to the adjacent curved portion of conveyor belt 25, so 
that package 3. as table 15 rotates and guided by rails 



27 and 28, slides off base 36 on to conveyor belt 25. 
Rotation of retaining member 31 into the open position 
provides for easing package 3. smoothly and with sub- 
stantially no slippage, off rotary conveyor 12. 

5 [0085] Once the package is transferred, retaining 
member 31 is moved back into the closed position by 
cam follower 50 gradually disengaging cam 52. and by 
the pull exerted by respective spring 33. 
[0086] Before supporting and conveying device 16 

10 reaches supply station 1 3. retaining member 32 is again 
moved into the open position by respective cam follower 
51 interacting with cam 53. 

[0087] The advantages of conveyor assembly 1 ac- 
cording to the present invention will be clear from the 

15 foregoing description. 

[0088] in particular, by providing each supporting and 
conveying device 16 with a package support (cover 85 
and plate 61 ) movable in two perpendicular directions 
X, Y. the position of each package 3 can be adjusted. 

20 as table 1 5 rotates, to ensure opening devices 2 are ap- 
plied centrally to pierceable portions 11 of packages 3. 
[0089] This provides, as compared with known appli- 
cation units, for greatly improving both adhesion of 
opening devices 2 to the packaging material and oper- 

25 ation of opening devices 2 themselves. 

[0090] Cleariy, changes may be made to conveyor as- 
sembly 1 as described and illustrated herein without, 
however, departing from the scope of the accompanying 
Claims. 

30 

Claims 



3. An assembly as claimed in Claim 2. characterized 



1 . A conveyor assembly (1 ) for a unit (1 0) for applying 
35 opening devices (2) to sealed packages (3) of pour- 
able food products and at pierceable portions (11) 
of the packages (3), said conveyor assembly (1 ) be- 
ing characterized by comprising a number of sup- 
porting and conveying devices (16) for feeding re- 

40 spective said packages (3) along a transfer path 
(P); each said supporting and conveying device 
(16) comprising a frame (35, 60, 86) movable along 
said transfer path (P); and supporting means (61, 
85) supporting a respective said package (3) and 

45 fitted to said frame (35, 60. 86) so as to move In a 
first and a second direction (X, Y) perpendicular to 
each other, and so enable the position of the pack- 
age (3) to be adjusted prior to application of the re- 
spective said opening device (2). 

50 

2. An assembly as claimed in Claim 1 . characterized 
in that said transfer path (P) is substantially circu- 
lar; said first direction (X) being tangential with re- 
spect to said transfer path (P). and said second di- 

55 rection (Y) being radial with respect to the transfer 
path (P). 
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in that said supporting and conveying devices (16) 
are carried externally by and project from a rotary 
table (15) and are equally spaced angularly. 

4. An assembly as claimed in any one of the foregoing 5 
Claims, characterized by comprising, for each said 
supporting and conveying device (16), first push 
means (65. 66) canried movably by said frame (35, 
60, 86) and connected to said supporting means 

(61 , 85) positively in said first direction (X) and with 10 
the possibility of relative motion in said second di- 
rection (Y); and second push means (67, 68, 69) 
carried movably by said frame (35, 60, 86) and con- 
nected to said supporting means (61 , 85) positively 
in said second direction (Y) and with the possibility ts 
of relative motion in said first direction (X). 

5. An assembly as claimed in Claim 4, characterized 
by comprising detecting means (103) located along 
said transfer path (P), upstream from the portion of 20 
the transfer path (P) along which said opening de- 
vices (2) are applied, and generating a position sig- 
nal (S) indicating the position assumed by said 
pierceable portion (11) of each said paclcage (3) 
with respect to reference means (104) provided on 25 
said frame (35, 60, 86) of the relative said support- 
ing and conveying device (16); said conveyor as- 
sembly (1 ) also comprising first and second actuat- 
ing means (91 , 92) located along said transfer path 
(P). downstream from said detecting means (103), 30 
and interacting respectively with said first and sec- 
ond push means (65, 66; 67. 68. 69) to move them 
along respective work trajectories as a function of 
said position signal (S). 

35 

6. An assembly as claimed in any one of the foregoing 
Claims, characterized in that said frame has sub- 
stantially an L-shaped structure, and comprises a 
horizontal base plate (60) and an upright (35); and 

in that said supporting means comprise a support- ^0 
ing plate (61 ) for supporting said paci^ages (3), and 
which is located on said base plate (60) and is mov- 
able with respect to the base plate (60) in said first 
and second direction (X. Y). 

45 

7. An assembly as claimed in Claim 6. characterized 
in that said first push means comprise at least a 
first engaging member (65) mounted to slide inside 
a first slot (62) formed in said supporting plate (61) 
and elongated in said second direction (Y); and first 50 
activating means (66) carried by said frame (35, 60, 
86). connected to said first engaging member (65), 
and interacting with said first actuating means (91 ); 
and in that said second push means compnse at 
least two second engaging members (67. 68) 55 
mounted to slide inside respective second slots (63. 
64) formed in said supporting plate (61 ) and elon- 
gated and aligned with each other in said first direc- 



tion (X); and second activating means (69) carried 
by said frame (35. 60. 86), connected to said sec- 
ond engaging members (67. 68). and interacting 
with said second actuating means (92). 

8. An assembly as claimed in Claim 7, characterized 
in that said first activating means (66) comprise a 
first gear (73) supporting said first engaging mem- 
ber (65) eccentrically, and fitted through said base 
plate (60) to rotate about a first axis (D). and a first 
cam follower (70) connected angularly to said first 
gear (73); said second activating means (69) com- 
prising two second gears (77, 78) supporting re- 
spective said second engaging members (67, 68) 
eccentrically, and fitted through said base plate (60) 
to rotate about respective axes (E. F). and a second 
cam follower (7I) connected angularly to one (77) 
of said second gears (77. 78); said first and second 
actuating means respectively comprising a first and 
a second cam (91 , 92) cooperating respectively in 
rolling manner with said first and second cam fol- 
lowers (70. 71) of said supporting and conveying 
devices (16). and movable, independently of each 
other and as a function of said position signal (S). 
parallel to a travel direction (G) crosswise to said 
transfer path (P). 

9. An assembly as claimed in Clairh 8, characterized 
by comprising a first and a second reset cam mem- 
ber (106. 107) located along said transfer path (P), 
downstream from the portion of the transfer path (P) 
along which said opening devices (2) are applied, 
and acting respectively on said first and second 
cam followers (70, 71), in the opposite direction to 
that of said first and second cam (91 , 92), to move 
the first and second cam followers (70. 71) into re- 
spective adjustment-start positions outside respec- 
tive ranges of adjustment-end positions assumable 
by said first and second cam followers (70. 71) by 
interacting with said first and second cam (91 , 92). 

10. An assembly as claimed in any one of the foregoing 
Claims, characterized in that each said supporting 
and conveying device (16) comprises two lateral re- 
taining members (31. 32) carried movably by said 
frame (35. 60, 86) and cooperating with opposite 
lateral walls (8. 9) of said package (3) arranged suc- 
cessively along said transfer path (P); closing 
means (33, 34) acting on said retaining members 
(31. 32) to keep them in a closed position gripping 
said package (3) on said frame; and control means 
(50, 51 ) acting on each said retaining member (31 , 
32), at predetermined locations along said transfer 
path (P). to move the retaining member (31 . 32) into 
an open position away from the other said retaining 
member (32. 31). 
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